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IGNEOUS MINERALOGY 


What are igneous rocks? 


The term “igneous” comes from th 
cooing magma or lana 
* Magma 
Mite oF parinalhy molten frock material and disohved gases. 


Magma is molten re neath Earth's surface 


¢ lava 
Molen or pitialy mollen rock made! ard dasolved gases 


Lave i6 realbest nc ch hws erupled at Earth's sur 


Igneous Rock 


Types of igneous Rock: 
if. Thee include bao a 


8 for chen thee it Mi oon an Sie Gn he guriace of 


® Intrusive of plutonic ign 


1 the magma onsiatices at depih in ihe Eri 





How Does Magma Form? 


Baers Tors Enon malin rock Since rocks ana made of dierent minerals, and diferent minerals melt at 
Ciffenaen! bernpariunes, rocks do not mel unefonmy. Instead, ose minerals whose melling poate ane bel oi 
Oven lempersiure will be motien at thal iempersiure, whereas (hose whose melling Ponbs are hegher wall sbll 
be sold. This phenomenon i called Partial melting. Melting temperaiunes can be alfecied by such 
SRrOnMenia Commons ad presaure and ihe presence of waler. Generally speang, higher presaures 
mired ihe mailing ampetaiund and malling lanperalures ad lower in ihe pradecce of weber ar ie diry 


onchons 
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Plate Movements 


Fagere 7. The thoes cypet of place bourse A Deer perri 
fereie B Coe ger border C Tratorn fet boonday 
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Mid-pooan Oceanic 


rede basaltic crust = Cantinantal 
oranere Chul 
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Igneous forming 


1. Plate tectonic 
2. The cooling of magma 
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Generally there are two type of magma: 
1. Felsic (acid) 
2. Mafic (base) 
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Mafic (or basaltic) magmas form al two primary locations: 


e Nlid-ocean ndges, where plates move apart and basaltic melts mse up and then cool to form new 
scalloor 


« Mid-plate volcanoes like Hawaii, where plumes of basaltic rock from decp within the mantle rise 
and erupt al the surface. 


BY : JHONNY 





1/11/2011 


Felsic magmas form mostly at ocean-continent subduction zones, through o process something like the 


following: 
Asan oceanic plate moves along, i picks up mud, silt, and other wet sediments. 


When the oceanic plate subduets beneath another plate, some of the wet sediments go with it inte 
the subduction zone. 


As the plate and sediments heat up, water in the sediments 6 dnven away inte the surrounding 
mantle 


The water promotes melting of the surrounding mantle maternal (remember that water lowers 
melting point), and some of the sediments melt as well, As the melts rise, they also mix in 
material from the overlying continent. 


The melts rise and either erupt at volcanoes or cool inside the crust, 
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Origin of Basalt Magra: 
Mich evhence suppesis Peal Gaalies magmas ragull hom dry parila! malting of mane 
@ Basalts make up most of oceans crust and only mania underlies cnst 
& Basalts conan minerals ike dlhane, pyronane and plageeclase, nome of them conan waler 
® Baeals 6rupl non-aapoaively, indeciieng & low Ga conten and Gherefore low waler coment 
Gergen! Bouncday (io, Whed-Goman-Ridge (MO )) ane Hot Spot ane the mos favorite Plate Tectonec 


Environments for the formation of Basalt magma 
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Grigin of Granit Magma: 
Moet Graniic or Rihyoitic magma appears to pesull from wel celieng of continenial crush The evidences for 1his 
ara? 

e Mos! granites and rhyolites are found in areas of coniental onus 

« ‘hen graniic magma erupts from volcanoes it dons so weary aaplosiely, indicating high gas content 

« Solidified granie or rhyolite contains quartz, feldspar, hornblende, biotite, and muscovie. The lather 


Taneras Contin water, imdecagng high waler content 


Convergent Boundanes (ie. Continenial-Continente Collieon Zone) ane thee favorite Tectone: settings for the 


formation of qa miter magma 


Pr Bo. Bn aoe! Meee SOuroe (1.8. Neeten) DeRaeS TT COR) Ch Pees Ele peobrearrnal 
Qraceent fo Cause ihe partial mecineg in crest can ain be aneiner possoee mechan for the formaton of 
Pranelic magna. Baeaeic magma generaiad in the manile, hen ses ido the continental crest. 7 This rasses fhe 


gecihenmad Grace and may cause wel partial melting of ihe crust to praduce myodic magmas 





Grigin of Andesitic Magma: 

AEC Mags Grup i areas above subduction ones - suggests relation bebween production of andesite 
and subducbon, Average composition of continental crust & andesite, bul ft andeste magma is produced by 
mating of cominental crust (hen it mquires comple malting of crust. Tamperaiunes in crus! unliely to gat high 
enough. One theory of andesaic magma inwalres wel partial malting of subducted coeanic crust. Gul, mawer 


theories suggest wet partial malting of manta 
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Distribution of rock in sedimentary basin and 
sedimentary basin 
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Rock circulation and plate tectonic 


Creal cing Mane cinco 
Solar energy 
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